F
unctional MRI (fMRI) is a non-invasive technique that measures changes in the amount of oxygenated blood supplied to various regions of the brain, and this BOLD signal (short for blood-oxygen-level dependent signal) is used as a proxy for activity in these regions of the brain. fMRI measurements made when the brain is 'at rest' -that is, when the subject is not performing any specific task -have revealed the existence of long-range networks connecting different regions of the brain (Biswal et al., 1995; Fox and Raichle, 2007; Smith et al., 2013; Shen, 2015) . Numerous studies have demonstrated that changes in these resting-state fMRI connectivity networks are involved in a range of cognitive functions (Lu et al., 2012; Raichle, 2015; Ash et al., 2016) . However, despite the enormous potential of resting-state fMRI to explore many areas of neuroscience, the neural basis of these connectivity networks remains elusive. Schwalm et al. then confirmed this finding using more conventional approaches (such as independent component analysis and seed-based techniques). Moreover, they did not find any evidence for a cortex-wide connectivity network in rats that had been sedated with medetomidine (and which do not exhibit slow oscillations). These results indicate that resting-state fMRI connectivity phenomenon may be partially attributed to a defined neurophysiological event, namely the occurrence of slow oscillations.
The slow Ca 2+ events seen in the cortex have certain characteristics in common with the infraslow fluctuations in BOLD activity that signal the presence of resting-state fMRI connectivity networks. Typically, resting-state connectivity exhibits synchronized patterns of fluctuations in BOLD activity in both hemispheres (for example, in the bilateral sensory cortices). It was reported recently that Ca 2+ events in the excitatory neurons of layers 2/3 and 5 of the bilateral sensory cortices coincide with the bilateral resting-state fMRI connectivity network (Ma et al., 2016) . Further, another recent study revealed an additional Ca 2+ event propagating globally across the cortex that coexists with the bilateral Ca 2+ events (Matsui et al., 2016) , suggesting the presence of an additional resting-state connectivity network. Here, Schwalm et al. revealed a restingstate fMRI connectivity correlate of such a global cortical Ca 2+ event.
Slow oscillations or other forms of low-frequency neural activity have also been reported to be a key contributor to resting-state thalamocortical-thalamic networks (Crunelli and Hughes, 2010; Leong et al., 2016; Xiao et al., 2017 ) and hippocampal-cortical-hippocampal networks (Staresina et al., 2015; Mitra et al., 2016; Chan et al., 2017) , and Schwalm et al. found evidence for a resting-state fMRI connectivity network that was similar to the first of these. This suggests that these phenomena extend well beyond the cortex, with large-scale neural interactions at low frequency having an important role.
Of course, many questions remain in our quest to better understand and utilize restingstate fMRI connectivity networks. For example, how exactly do large-scale interactions within and between neural systems at rest give rise to distinct resting-state fMRI networks? How should we analyze and examine these networks to dissect their functional roles? The results of Schwalm et al., together with recent animal studies, signal that we are now entering an exciting phase in which the development of new strategies will allow us to explore the neural basis of resting-state fMRI connectivity networks even further.
